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In recent years there has been considerable controversy as to the 
relation of the anemia that follows hemorrhage to that produced by 
toxins.  A  good deal of the confusion has arisen from the attempt 
to determine, in the case of pernicious anemia, whether the blood 
picture in this disease is the result of some blood-destroying toxin 
or whether it is due merely to the loss of blood and the consequent 
efforts at regeneration. 
Anemia Due to  Toxins.--The  administration of such substances 
as  phenylhydrazin certainly produces appearances  almost  identical 
with those in pernicious anemia.  In these toxic anemias there is a 
marked reduction in the number of the red corpuscles.  The hemo- 
globin is greatly reduced, generally in proportion to the number of 
red cells,  but sometimes it is proportionately increased.  Polychro- 
matophilia and many nucleated red cells are generally observed.  A 
condition of punctate basophilia in some of the erythrocytes is als0 
of  common occurrence.  Extramedullary  development of  myeloid 
tissue  in  the  spleen  and  liver  is  readily  produced  and  resembles 
closely what may be found in cases of pernicious anemia. 
Anemia  Follo~oing Hemorrhage.,-In  the  anemia  that  follows 
hemorrhage  certain  differences  have  been  described  which  some 
authors have considered to be  fundamental.  Itami  (I),  Ritz  (2), 
Morawitz (3),and Meyer  (4)  found that in the toxic anemias there 
was a much more rapid regeneration of blood than in hemorrhagic 
anemia of apparently the same severity.  In ra'bbits made anemic by 
phenylhydrazin or some other toxin, these observers found evidences 
of myeloid formation in the spleen an~t liver after eight to ten days~ 
but after  hemorrhage there was  no extramedullary myeloid meta- 
plasia until three to four weeks had elapsed; even then the changes 
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were slight and were often not seen at all.  The greater rapidity of 
regeneration in the toxic group was considered by Itami to be due 
to the retention in the body of some of the products of disintegra- 
tion of the red blood corpuscles.  Although his results are not above 
criticism, Itami found in hemorrhagic anemia that the rate of regen- 
eration and the development of extramedullary myeloid metaplasia 
could be accelerated by the injection of washed red blood corpuscles 
into the peritoneum of the animal, and that the injection of serum 
produced no such change.  The hemoglobin index in cases of ane- 
mia  from  bleeding  is  not  increased  and  is  generally lower  than 
normal,  due  to  the  fact  that  the  regeneration of  hemoglobin  is 
much slower than that of the erythrocytes. 
Although polychromatophilia is a constant feature of the regen- 
eration of blood after hemorrhage, punctate basophilia  of the ery- 
throcytes has  apparently been noted  only in  anemia produced by 
toxins.  Indeed these basophilic granular erythrocytes have come to 
be regarded as indicative of some toxic process,  and are, therefore, 
considered  as  affording  evidence  that  hemorrhagic  and  toxic 
anemias are not identical. 
To determine whether hemorrhage leads to a distinct type of ane- 
mia, and to study the regenerative processes in the blood of animals 
having  a  hemorrhagic anemia,  twenty-four rabbits  and  six  cats 
were made anemic by repeated bleeding.  From some of the animals 
small amounts of blood were taken daily, from others large amounts 
daily, and from still others large amounts at longer intervals.  The 
blood was always taken from the ear veins. 
The  following three tables  indicate some of the  changes in  the 
blood  after hemorrhage, and  show to  what  a  marked extent  the 
blood is  capable of regeneration. 
After bleeding, the hemoglobin takes very much longer than the 
erythrocytes to return to the normal amount.  Two or three days 
after the beginning of the bleeding,  very large numbers of nucle- 
ated red cells usually appear in the blood.  Later, in the exhaustion 
stages of the anemia, the number of nucleated erythrocytes is very 
much less.  Anisocytosis is marked, some of the red cells being very 
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basophilic  staining  reaction and seem to be deficient in hemoglobin. 
As  far  as  can  be  judged  by  staining,  these  large  basophilic  cells 
seem  gradually  to  acquire  hemoglobin  and  eventually  differ  in  no 
way  from normal  red blood  corpuscles. 
TABLE  I. 
Rabbit  z. 
Date.  Amount of blood  Per cent. of  Red blood  Remarks. 
removed, in e.e.  hemoglobin,  corpuscles. 
Sept. 13, 1911 
Sept. 14, 191I 
Sept. I5, 1911 
Sept. 16,  1911 
Sept. I8, 1911 
Sept. 19,  1911 
Sept. 22, 1911 
Sept, 25,  1911 
Sept. 27, 1911 
Oct.  2, I911 
Oct.  5,1911 
Oct.  7, 1911 
Oct.  9, 1911 
Oct.  II, 1911 
Oct.  13, 191I 
Oct.  i6, 1911 
Oct.  i8, 1911 
Oct.  20,  i911 
Oct.  28, 1911 
Oct.  31 , 1911 
NOV.  4, 1911 
Nov.  6, 191I 
Nov.  9, 1911 
Nov. 15,  1911 
Dec.  18, 1911 
Dec.  26, 1911 
Dec.  28,  1911 
Jan.  3, I912 
I0 
IO 
I0 
I0 
IO 
IO 
IO 
I0 
IO 
IO 
IO 
IO 
IO 
IO 
I0 
10 
IO 
I0 
20 
IO 
10 
10 
89 
68 
75 
58 
42 
37 
45 
43 
45 
65 
62 
57 
50 
48 
58 
57 
55 
70 
74 
57 
66 
59 
74 
68 
62 
52 
5,160,000 
2,870,000 
3,990,000 
3,070,O00 
2,66o,ooo 
2,700,000 
3,370,000 
3,920,000 
4,I80,000 
5,430,O00 
4,400,000 
4,o6o,ooo 
4,200,000 
4,500,000 
4,360,000 
4,850,000 
4,880,000 
5,I8o,o00 
5,580,000 
4,620,000 
4,65o,ooo 
5,830,000 
5,6IO,OOO 
6,120,OOO 
5,I90,000 
4,460,000 
Weight, 1,6o5 gm. 
No nucleated red cells. 
No nucleated red cells. 
Occasional basophilie, stippled red 
cells, but no nucleated red cells. 
No stippled red cells. 
Weight, 1,62o gm. 
A few finely stippled red cells.  No 
nucleated red cells. 
Large numbers of stippled red cells. 
No stippled cells. 
Weight,  t,665  gm.  No  obvious 
lipemia at any time. 
In  the  majority  of  cases  basophilic  granulation  of  the  erythro- 
cytes  was  evident  at  one  time  or  another.  Sometimes  these  cells 
occurred in very large numbers  (figure  I).  This result was rather 
surprising  as  they  have  been  generally  described  as  an  exclusive 
feature of toxic anemia.  They  were evident  in the blood  in  some 
cases  as early as the third  day after the beginning  of the bleeding, 
but were generally  in larger  numbers  somewhat  later.  They  were 
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bers occurred in bloods with a  fairly high count.  Only rarely was 
their presence associated with nucleated red cells.  It  was not  un- 
common, however, to find in the early stages of their appearance in 
the blood  after hemorrhage, that  the granular cells  also contained 
a  nucleus or nuclear remnant  (figures 2  and  3).  Commonly also 
the granules are very coarse and irregular  (figure 4).  Later, how- 
ever, the granules become finer and soon disappear altogether. 
TABLE  II. 
Rabbit 2. 
Date.  Amount of blood  Per cent. of  Red blood  Remarks. 
removed, in c.c.  hemoglobin,  corpuscles. 
Sept. x4, I9II 
Sept. 15, I9II 
Sept. 16, IgII 
Sept. 19, IgII 
Sept. 22, I9II 
Sept. 25, IgII 
Sept. 28, I9II 
Oct.  2, I9II 
Oct.  5, IQII 
Oct.  7, z9 zz 
Oct.  9,  I9ZI 
Oct.  II, IgII 
Oct.  I3, I9II 
Oct.  I6,  z9zz 
Oct.  I8,  IgII 
Oct.  20., IgII 
Oct.  28, I9II 
Oct,  3 z, I9II 
Nov.  4,  I9II 
Nov.  6, I9II 
Nov.  9,  I911 
Nov. 15, IgII 
Dee.  22, IgII 
Dec.  27, 1911 
Mar. 25, I912 
Mar. 3o, I9z2 
Apr.  6,  I912 
3 o 
3 ° 
3 ° 
3o 
30 
30 
30 
3o 
3o 
3o 
2o 
3o 
30 
30 
io 
3o 
3o 
3o 
3o 
3o 
35 
72 
65 
33 
35 
50 
56 
58 
68 
73 
60 
33 
34 
35 
39 
36 
62 
66 
42 
46 
66 
63 
58 
78 
68 
72 
4,600,000 
3,400,000 
2,070,000 
2,400,000 
3,000,000 
3,200,000 
4,110,O00 
5,220,000 
4,550,000 
4,I4o,ooo 
2,630,000 
2,700,000 
3,I50,000 
3,200,000 
2,840,0OO 
5,O70,0o0 
5,I7O,00o 
3,540,000 
3,200,OOO 
4,090,0O0 
5,340,0OO 
4,060,OO0 
5,920,000 
3,700,000 
5,300,000 
Weight, 2,32o gm. 
Weight, 2,354 gm. 
hlo  obvious  lipemia  in  the  serum 
and no basophilic granulation 6f 
the erythrocytes at any  time. 
In  some  of  these  rabbits,  when  basophilic  granular  cells  were 
present in the blood, the bleeding was discontinued and generally in 
a  few clays none could be found.  In three cases they persisted  for 
three to six weeks afier discontinuing the bleeding,  and  in two of 
~these animals the blood count had become practically normal. 
The origin and significance of these basophilic granular erythro- Lindsay  S.  Milne.  829 
cytes have been the subject of considerable discussion.  Grawitz  (5) 
insisted that  they were due to a  degeneration process in  the cyto- 
plasm of the cell or to some disintegration of hemoglobin.  Naegeli 
(6),  however,  denied this  and  considered that  they  were  derived 
from  nuclear  destruction;  and  Morawitz  and  Blumenthal  (7), 
Askanazy (8),  Engel  (9),  Morris  (IO),  Meyer and Speroni  (I I), 
Schwarz  (12),  and almost all the more recent authors have agreed 
with this.  Morawitz claims, however, that they indicate essentially 
a  regenerative process where the nucleus has been disintegrated by 
some toxic action. 
TABLE  III. 
Rabbit 3. 
Date. 
;ept. 16, I911 
;ept. 19, 1911 
;ept. 22, 1911 
;ept. 25, 1911 
;ept. 27, I9II 
;ept. 29,  1911 
)ct.  2, I9II 
)ct.  7, 1911 
)ct.  9, 1911 
)ct.  II,  1911 
)ct.  13 , 1911 
)ct.  16, 1911 
)ct.  18, 1911 
)ct.  20, 1911 
)ct.  23 , 1911 
Amount of blood 
removed, in c.c. 
20 
16 
IO 
20 
16 
2O 
2O 
Per cent. of 
hemoglobin. 
94 
38 
30 
36 
35 
43 
56 
31 
38 
27 
36 
28 
34 
18 
I  Red blood 
corpuscles. 
4,91o,ooo 
2,320,000 
2,710,000 
2,860,000 
2,460,000 
4,280,000 
4,460,O00 
3,320,000 
3,540,000 
3,400,000 
3,750,000 
2,640,000 
2,720,000 
1,85o,ooo 
Remarks. 
Weight,  1,255 gm. 
Numerous  nucleated erythrocytes, 
Occasional  stippled  red  cells. 
Only a  trace of fat in the serum. 
2  per cent. of fat in the serum. 
iWeight, 9o7 gm. 
6  per cent. of fat in the serum. 
A somewhat similar condition has been described by Howell (I 3) 
who found, in the blood of cats after severe hemorrhage, that many 
of the corpuscles may contain a good sized piece of nuclear matter. 
He considered that on account of the rapidity with which the cells 
were  being reproduced, this  particle  remained after  the expulsion 
of the nucleus.  Schmauch  (14)  also  found what he called "endo- 
globul/ire K6rperchen" in the blood of cats after bleeding or poison- 
ing  with  pyridin  or  bothriocephalus  extract.  Jolly  (15)  called 
attention to their presence in the blood of new born rats and mice, 
and in these animals they disappeared very soon after  birth.  He 
agreed with Schmauch that they arise  from an atrophic process of 
the nucleus.  Morris also found them in pyridin poisoning and be- 330  Post-Hemorrhagic Anemia. 
lieved  them  to  be  nuclear  remnants  and  to  represent  a  stage  in 
regeneration. 
The  fact,  however,  that  basophilic  granular  erythrocytes  may 
appear  in  the blood  after  hemorrhage argues  against  their  being 
due necessarily to a toxic degeneration of the nucleus. 
The origin of this punctate basophilia  opens  the much disputed 
question of the disappearance of the nucleus of the red blood cor- 
puscles.  In erythroblastic bone marrow, the early stages of devel- 
opment  of  the  red  corpuscles  are  almost  indistinguishable  from 
those  of  the  lymphocytes.  The  red  cells,  however,  soon  become 
larger and begin to acquire hemoglobin.  In some cells there may be 
a  large amount of hemoglobin in the cell before the nucleus disap- 
pears.  Generally, however, large, pale, faintly basophilic cells with- 
out any apparent nucleus can be seen in large numbers in the blood 
and bone marrow, and they only subsequently acquire hemoglobin. 
In these latter cells the fate of the nucleus, characteristically present 
in the embryonal erythrocyte, can be determined fairly easily.  The 
nucleus is not extruded, but  seems gradually to lose its chromatin, 
and eventually disappears.  In the course of this process the chro- 
matin  often  becomes  granular  and  sometimes  appears  to  have 
escaped into the cytoplasm outside the nucleus.  In the bone mar- 
row,  finely basophilic  granular  red  corpuscles are  not  found.  In 
the  blood,  however,  there  are  apparently  all  stages  of  transition 
from a  much more coarsely granular type,  which appears  early in 
the blood and which occurs also in erythroblastic bone marrow.  In 
the  bone  marrow  where  new  blood  corpuscles  are  being  formed 
rapidly,  erythroblasts  containing  two  or  more  nuclei  are  often 
found.  One  of  these  nuclei may be  very much smaller  than  the 
other or there may be one or more small  round chromatin bodies 
situated  around  the  nucleus.  Such  cells  escaping  into  the  blood 
might well account for the occasional finding of basophilic granular 
erythrocytes which  also  contain  a  nucleus.  Punctate  basophilia, 
therefore, may be considered as representing a  phase in the proces  s 
of  regeneration,  and  is  not  due  to  a  toxic  disintegration  of  the 
nucleus, cytoplasm, or hemoglobin. 
The staining reactions of these basophilic particles in the red cells 
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the nucleus.  Using a  pyronin-methyl-green stain  they  found that 
the granules might stain a  violet color and the nucleus blue.  This, 
however, does not exclude their origin from the nucleus, as in cells 
containing two nuclei one not infrequently stains blue and the other 
a  reddish violet.  This may be easily seen in erythroblasts contain- 
ing two nuclei and  is  particularly well shown in  liver cells,  which 
often possess two nuclei with very different staining reactions. 
Such staining methods give uncertain results, but it is  interesting 
to  find that  with  the  aid  of  certain  mordants,  structures  may be 
shown in normal red blood corpuscles which might well be taken for 
nuclei.  These structures may be stairied by the following method. 
Fix  the film  for one minute in  saturated  aqueous  mercuric chlorid  solution. 
Wash  thoroughly  in  water.  Stain  for  three  minutes  in  I  per  cent.  eosin  in 
water.  Wash in  water.  Transfer  for  one minute to  a  saturated  aqueous  solu- 
tion  of  potassium  acetate.  Wash  in  water.  Mordant  for  five  minutes  in  I 
per  cent.  phosphomolybdic acid  in  water.  Wash  thoroughly  in  water.  Stain 
for three minutes in  I  per cent. methylene-blue in water. 
The phosphomolybdic acid seems to act on the central part of the 
red cell so that the subsequent application of methylene-blue causes 
a  deep blue staining of that part  (figure 5).  This stained area is 
apparently not due to changes in the refractiveness of the cells, nor 
is it due to a precipitation.  The area is extremely well defined and 
is in the centre of the cell.  The great regularity in the shape and 
size  of these central bodies  in  the  red  cells  is  not  altogether like 
that of nuclei, but if these areas do not represent nuclei, it is difficult 
to explain this staining reaction.  In human blood the deeply stain- 
ing central body occupies the greater part of the cell, and is relatively 
much larger than that in rabbit blood. 
The resistance of the blood  corpuscles to  hypotonic and  hyper- 
tonic salt solutions did not seem to vary much at any stage of the 
anemia caused by bleeding.  It did not appear to be either increased 
or diminished.  Itami and Pratt  (I6), however, noted after hemor- 
rhage  a  slightly  increased  resistance,  and  in  toxic  anemia  these 
observers found that even distilled water could be added to the red 
blood corpuscles without causing hemolysis. 
In hemorrhagic anemia the extramedullary myeloid metaplasia is 
generally described as relatively slight.  In the experiments of Itami, 332  Post-Hemorrhagic Anemia. 
Morawitz and Blumenthal, and Morawitz and Rehn  (17),  although 
the anemia they produced was very severe, little if any extramedul- 
lary myeloid metaplasia was observed.  Certainly in the early stages 
of hemorrhagic anemia there is never, even in  the severest degree, 
anything like  such  extensive myeloid production  in  the  liver  and 
spleen, as is described in anemia from toxins.  Probably, however, 
a  large  proportion  of  this  so  called  extramedullary myeloid pro- 
duction in  toxic anemia represents a  proliferative endothelial reac- 
tion,  the majority of these  new cells not  developing into  erythro- 
blasts. 
In three weeks in animals kept moderately anemic from hemor- 
rhage there can generally be found numerous small clumps of mye- 
loid cells in the liver capillaries  (figure 6).  Similarly, evidences of 
blood  regeneration can  also  be  seen  in  the  spleen  sinuses.  Very 
extensive myeloid metaplasia  may,  however,  be  produced  after  a 
longer time.  In  two months,  in  rabbits  from which twenty cubic 
centimeters  of  blood  were  removed  tl~iree times  a  week,  large, 
definite myeloid areas may be  found in  the liver exclusive of  any 
inflammatory  or  parasitic  condition.  In  two  such  rabbits  these 
myeloid areas  were numerous and  large.  They had  even  the ap- 
pearances of bone marrow  (figure  7).  In  these cases the spleen, 
although only slightly enlarged, showed very extensive evidences of 
blood regeneration.  In the kidney, also,  in long continued anemia 
from hemorrhage there may be developed numerous myeloid patches 
between the  tubules,  particularly in  that  part  of  the pyramids ad- 
joining the cortex  (figure 8).  Where  the animal  is  rapidly made 
extremely anemic,  the  regenerating power  of  the  blood  seems  to 
become exhausted and returns to normal very slowly.  In these cases 
of exhaustion  it  is  not common to  find any marked blood  forma- 
tion  from extramedullary sources. 
It has also been noted by Boggs and Morris  (18)  that lipemia is 
an  almost  constant  feature  of  post-hemorrhagic  anemia.  The 
anemia must, however, be sufficiently severe.  Fat appeared in  the 
blood in all the rabbits  where the erythrocytes fell below 2,ooo,000 
and the hemoglobin below 3o per cent.  (table III).  Sometimes the 
proportion of fat may be enormous, giving to the serum an opaque 
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anemia.  In  one  rabbit  where the  blood  count  was  very  low,  as 
much as Io per cent. of fat was obtained from the serum.  In our 
experiments, contrary to the results of Boggs and Morris, most of 
this fat could be extracted ~by ether, and it stained black with osmic 
acid.  This lipemia was proportionate to the degree of anemia, and 
is probably related to defective oxidation in the tissues.  As long as 
the blood count did not show a  reduction of red corpuscles below 
3,ooo,ooo  and  the  hemoglobin  below  45  per  cent.,  the  animals 
usually  gained  in  weight.  Reduction  below  this,  however,  was 
accompanied by emaciation and this was sometimes very marked. 
In those cases where there was lipemia it was common to find a 
fatty infiltration in the internal organs.  The liver frequently showed 
extensive  necrosis.  The  cells  of  the  central  part  of  the  lobules 
became fatty and atrophied and eventually this  area seemed to be 
composed chiefly of dilated blood-vessels (figure 9)-  In some cases 
where the anemia had been severe, this process extended almost to 
the periphery of the lobules,  leaving only a narrow strip of normal 
liver tissue along the portal spaces.  It seemed as if there was suffi- 
cient nutrition only for the periphery of the lobules.  Fatty changes 
in the organs, and necrosis or fatty degeneration in the center of the 
liver  lobules  are  characteristic  features of pernicious anemia  and 
have frequently been referred to as supporting the essentially toxic 
origin of this  disease.  A  similar  picture may,  however, be  pro- 
duced by hemorrhage, the anemia and consequent defective oxida- 
tion and nutrition also causing extensive fatty and necrotic changes. 
Pigmentation of the internal organs is necessarily much greater 
in the toxic anemias where large amounts of blood are destroyed in 
the vessels.  After hemorrhage, however, there may be a consider- 
able deposit of pigment in  some of the tissues,  particularly in the 
spleen (figure Io). 
SUMMARY. 
In rabbits and cats in which a hemorrhagic anemia has been pro- 
duced, the hemoglobin is  regenerated much more slowly than the 
red corpuscles, but the index, relative to the red corpuscles, never 
rises above one.  The resistance of the corpuscles is not increased. 
In erythrocytes developing in the bone marrow, the nucleus of the 334  Post-Hemorrhagic A~emia. 
erythroblasts seems to lose its chromatin, but is apparently not ex- 
truded.  Punctate basophilia of the erythrocytes is a  common fea- 
ture  and  seems  to  result  from  a  diffusion  of  nuclear  chromatin 
through the cell.  Extramedullary myeloid metaplasia is  generally 
slight,  but  in moderately severe  and  long continued anemia  from 
bleeding it may be very extensive.  Lipemia usually occurs when the 
blood is reduced below a certain limit.  The greater part of the fat 
in the serum can be  extracted with  ether and is  stained by osmic 
acid.  Extensive  fatty  infiltration  of  the  organs  may  occur  and 
also  widespread  necrosis  in  the  central  parts  of  the  liver  lobules. 
Pigmentation of the internal organs is usually only slight, but may 
be considerable, particularly in  the spleen. 
Although *here are minor differences, all the essential features of 
anemia produced by toxins can be reproduced by hemorrhage. 
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EXPLANATION  OF PLATES. 
PLATE 39- 
FIG.  1.  Basopbilic  granulation  of  erythrocytes,  from  the  blood  of  a  rabbit 
kept  moderately anemic  by  repeated  bleeding  for  two  months.  X  ~,ooo. 
FIa. 2.  Nucleated  red  blood  corpuscles  which  also contain  basophilic gran- 
ules  in  their  cytoplasm.  The  ceils  are  from  the  blood  of  a  rabbit  four  days 
after  the  beginning  of  the  bleeding.  Twenty  c.c.  of  blood  had  been  removed 
daily.  X  1,I7o. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  XVl.  PLATE  39. 
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FIG. 3.  Blood film from a  rabbit  four days  after the beginning of the bleed- 
ing, 20  c.c.  of blood  being  removed daily.  Polychromatophilia and  anisocytosis 
are very marked.  Numerous erythrocytes showed basophilic granulations,  which 
often appeared very coarse.  In one of these the  faint remains of a  nucleus  are 
seen.  X  1,170. 
FIG.  4.  Blood  film  from  a  rabbit  eight  days  after  the  beginning  of  the 
bleeding,  20  c.c.  being  removed on  alternate  days.  One  of  the  erythrocytes  is 
seen  to  contain  extremely  coarse  basophilie  granules.  X 1,17o. 
PLATE 4o. 
FIG. 5.  Blood film of  a  normal  rabbit  stained  by  eosin-methylene-blue pre- 
viously  mordanted  by  phosphomolybdic  acid.  The  central  part  of  the  red 
corpuscles  is occupied by  a  well defined,  basophilic  staining  structure.  X  I,IOO. 
Fro.  6.  Section of  the  liver of  a  rabbit  three  weeks  after  the  beginning of 
the  bleeding, 2o  c.c. of blood being removed three  times  a  week.  Some of  the 
capillaries  contain  groups  of  developing  blood  cells.  X 71o. 
PLATE 4 I. 
Fro.  7.  Section of  the liver of  a  rabbit  two  months  after  the beginning of 
the bleeding, 2o  c.c. of  blood being removed three  times a  week.  It  shows  the 
extensive myeloid metaplasia which may be produced by prolonged anemia  from 
hemorrhage.  Numerous  large  myeloid  areas  were  found  irregularly  scattered 
throughout the liver.  The spleen and kidney in this case also showed extensive 
evidences of blood regeneration.  X  175. 
Flo. 8.  Section  of  the  kidney  of, a  rabbit  that  had  been  kept  moderately 
anemic  by  bleeding  for  three  months.  Between  the  tubules  there  can  be  seen 
numerous  small  collections  of  developing  blood  cells,  chiefly  erythroblasts. 
X  175. 
PLATE 42  . 
Fro. 9.  Section  of  the  liver of  a  rabbit  showing  extensive necrosis  of  the 
central portions of the liver lobules.  Ten c.c. of blood were removed five times 
a  week  for one month.  It was  killed in  apparently  good condition  although  it 
had lost weight slightly, and during the last ten days there had been pronounced 
lipemia.  X 6o. 
Fro.  lO.  Section  of  the  spleen  of  a  rabbit  showing  extensive  deposition  of 
blood pigment.  Twenty c.c. of blood had  been  removed three times a  week for 
six  weeks.  X 6o. 